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Voltammetry is a suitable technique of getting accurate and dynamic information on 
the dissociation kinetics. We present here the electrochemical properties of
poly(N-isopropylacrylamide-co-acrylic acid) hydrogel particles in the volume change 
and dissociation. The result is applied to a source of hydrogen ion for electrochemical 
proton transfer reaction.
In order to enhance the pH-control ability at the carboxyl group-modified electrode,
uniformly sized hydrogel particles were synthesized to generate the mono-particle layer 
film with regular arrangement. The hydrogel particles were spheres with a common 
diameter ca. 0.5-1.0 m, depending on environmental conditions. They exhibited the 
densities, 0.30 g cm-3 and 0.98 g cm-3 for the dry and the wet states, respectively. The 
difference indicates gelation of the particles. The particles were swollen at low salt 
concentrations, low temperatures and high pH of aqueous suspensions. One particle 
contained 6.0×108 carboxyl molecules, corresponding to the average concentration 0.96 
M of carboxyl groups in wet particles. The value of p a 5.2, being larger than that of 
acetic acid, suggests strong interaction among carboxylic molecules owing to the high 
concentration. Ion-permeability owing to the gelation caused the dissociation not only 
on the surface of the particle but also in the particles. 
The modified electrode showed the voltammetric peak for the reduction of hydrogen 
ions which were dissociated from the carboxylic groups of the adsorbed layer. The film 
works as a supply of hydrogen ion when hydrogen ion is consumed locally near the 
electrode. The amount of the dissociated hydrogen ions per particle was 20 % of the 
loaded amount of carboxyl groups, whereas the non-gelized particles had 3 % hydrogen 
ions. The film worked as a source of supply of hydrogen ions for the electrochemical 
reduction of 1,4-naphthoquinone. It provided acidic environment of pH 4.5 in neutral 
solution for the reduction.
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